Electronic equaliser for optical transmitter 



The invention is based on a priority application EP 02 360 249.3 which is hereby in- 
corporated by reference. 

Technical Field of the Invention 

The present invention relates generally to a method for electronic equalizing an optical 
transmitter. 

Prior Art 

The state of the art comprises a well known modulator driver amplifier with slope 
compensation, e.g. Amplifier SHF 806P from SHF Communication Technologies AG 
with a positive gain slope option up to 3 dB. 

The US 2002/0054726 discloses a method of modifying the spectral distribution of an 
optical signal including the steps of splitting the signal among a plurality of optical 
paths, delaying the propagation of the optical signal through one or more of the opti- 
cal paths by a time duration and then recombining those optical outputs. 

Background of the invention 

The equalization of the frequency-response of electro-optical transmitter devices, espe- 
cially of external optical modulators (e.g. LiNb03) at high bit rates (e.g. 43Gbit/s), 
due to the following problem: The modulator usually shows a low-pass behavior. 
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Summary of the invention 

It is therefore an object of the present invention to provide a method for electronic 
equalizing an optical transmitter avoiding the low-pass behavior described above. This 
5 can be equalized by a suitable high-pass filter. 

The present invention recognizes the possibility that all of mentioned functions can be 
performed by substantially the same circuitry. 

10 Detailed Description 

Part of the invention is a method for electronic equalizing an optical transmitter com- 
prising the following steps. 

In a first step an electronic signal is split in a first electronic signal and a second elec- 
15 tronic signal. In a next step one of the signals, being split, is delayed. The signals are 
then combined, wherein one signal is attenuated. The so combined signal is passed to 
the optical transmitter. 

The peak-frequency of the optical transmitter is adjusted with the delay of the delayed 
20 signal and the amount of the peak-frequency is adjusted with the degree of attenua- 
tion. 

The preferred embodiments of the invention are set forth in the dependent claims. 

25 In the first preferred embodiment the splitting is done by an amplifier. Other splitting 
devices may also be used. Furthermore the combining of the first electronic signal 
and the second electronic signal is done by a power combiner. 
The combining can also be achieved by a directional coupler. 

30 An other part of the present invention is a circuitry implementing the above mentioned 
method. In the preferred embodiment the circuitry for electronic equalizing an optical 
transmitter comprises a splitter splitting an electronic signal in a first electronic signal 
and a second electronic signal, means for delaying one of said first signal or said sec- 
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ond signal, means for combining said first signal and said second signal, wherein one 
signal is attenuated, and an optical transmitter being influenced by said combined 
signal. 

5 The technical implementations have been described above. 

The means for delaying one of said first signal or said second signal are electrical 
transmission lines. 

The invention improves the optical output signals of the transmitter, leading to a better 
10 performance of the transmission system. Another advantage is that the signals can be 
transmitted over a longer distance. Both signals of a differential stage are used to in- 
crease the output amplitude at high frequencies. 

Although no multiple referenced claims are drawn, all reasonable combinations of the 
15 features in the claims shall be disclosed. 

Description of the drawings 

For a more complete understanding of the present invention, reference is established 
20 to the following description made in connection with accompanying drawings in 
which: 

Fig. 1 shows a principle schema of an electronic equalizer for optical trans- 

mitter; (can also be used as hybrid realisation of the principle) 

25 

Fig. 2 shows an alternative hybrid embodiment using microwaves compo- 

nents; 

Fig. 3 a-b show two possible embodiments, that can be integrated using an on- 
30 chip delay line. 
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Figure 1 shows a principle schema of an electronic equalizer for an optical transmitter. 
Two electronic signals p and n of a differential output stage (e.g. of a 43 Gbit/s multi- 
plexer) are combined e.g. with a power combiner. One signal, here e.g. signal n, is 
delayed and attenuated. The peak-frequency of the equalizer is adjusted with the de- 
lay line. A delay that corresponds to a phase retardation of PI Rad is required for the 
peak frequency. The amount of peaking is adjusted with the attenuation in one signal 
path. 

Figure 2 shows an alternative hybrid realization using microwaves components, 
wherein the signals are combined by a directional coupler. A high output voltage can 
by achieved due to the low insertion loss of the directional coupler (typically < 2dB in 
comparison with the power combiner with insertion loss of 6 dB). 

Figure 3a, Figure 3b show the out put stage of a differential amplifier, where the delay 
line as well as the means for attenuation of one signal (here signal "n") is also inte- 
grated. This version is advantageous for a fully integrated realisation since the delay 
line can also be integrated as a transmission line on the chip. 
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